Sedation for colonoscopy: A double,blind comparison of diazepam/meperid, ine, midazolam/fentanyl and propofoVfentanyl combinations. Can J Gastroen, terol 1994;8(1):27,31. Rate of recovery and incidence of complications were compared among three intravenous sedation techniques for colonoscopy. Sixty patients were randomized to receive diazepam and meperidine, midazolam and fentanyl, or propofol and fentanyl with a continuous infusion of propofol. Patients were sedated to a standard end-point using a double-blinded technique. There were no differences in rate of recovery or incidence of minor side effects among the three groups. The techniques were equally effective in providing sedation and analgesia for colonoscopy. ALI groups developed significant oxygen desaturation measured by continuous pulse oximetry. Over 20% of patients required supplemental oxygen due to persistent desaturation below 85% following administration of sedatives. The authors conclude that oxygen should be administered to all patients undergoing colonoscopy.
procedure Jue to stimulation of sensitive viscera. Discomfort is increased in certain colonic diseases and when the endoscopist is inexperienced. While some physicians perform colonoscopy in fully awake patients, sedation using a combination of benzodiazepine and a narcotic usually is necessary (1,2). To tolerate the procedure, patients often require high doses of sedatives, which may depress the respiratory and cardiovascular systems, resulting in serious sequelae. While it is suggested that many new medications provide advantages over traditional drugs, there is a need for studies to use a standard end-point of sedation and blinding of agents to obtain meaningful comparisons. This study compares three sedation techniques for reliability of sedation, incidence of complications and rate of recovery.
PATIENTS AND METHODS
The study was a prospective, randomized, double-blind clinical trial. Approval was obtained from the Royal Alexandra Hospital Ethical Review Committee. Sixty consecutive patients scheduled for elective colonoscopy KOST agreed to participate and informed consent was completed. Exclusion criteria included age under 18 year~. allergy to any study medication, pregnancy or inability co complete a questionnaire in English following the procedure. All patients were monitored using continuous pulse oximetry (oxygen saturation -Sp02) (Nonin Medical 8604D Pulse Oximeter) and oscillometric blood pressure (Critikon Dinamap Vital Sign Monitor). A continuous intravenous infusion was started in each patient. Subjects were randomized (using random numbers) by a pharmacist to one of three sedation groups: group D -diazepam plus meperidine; group M -midazolam plus fentanyl; and group Ppropofol plus fentanyl. The study medications were blinded by d iluting diazepam, midazolam and propofol to equipotent concentrations in intralipid, the carrier for propofol (3). Diazepam was diluted to 1 mg/ml, midazolam to 0.5 mg/ml, and propofol was used in the usual 10 mg/mL concentration. Meperidine 50 mg/ml and fentanyl 50 µg/ml were considered equipotent.
Drugs were administered in a predetermined volume per kilogram and to· tal drug dosages were later calculated. Patients received 0.07 ml/kg of the 
. Once sedated, a continuous infusion of propofol was initiated in group Pat 50 µg/kg/min via a Baxter AS20GH infusion pump. Intralipid was substi· tuted in groups D and M as a control. If patient tolerance of the procedure was inadequate, one-third of the original dose of both narcotic and sedative was administered as supplementation, and the infusion rate was doubled.
Vital signs were recorded at baseline and every 5 mins until the end of the procedure. Initially, all patients breathed room air. Oxygen was administered ifSp02 dropped below 85% and remained there for longer than 15 s.
Following colonoscopy, infusions were discontinued and patients transported to the our-patient recovery room. Stable vital signs and an Sp02 of 90% or greater on room air was required prior to transfer. On arrival in recovery and every 15 mins thereafter, Aldrete scores (5) were calculated ( Table 2) . This was continued for 90 mins or until three perfect scores of 10 were achieved. Length of time to eye opening, response to command, orientalion anti return co level I sedation were recorded. One hour after arrival in recovery, subjects completed a questionnaire recording incidence of side effects (dizziness, nausea, blurred vision, headache, poor concentration or drowsiness at discharge). All staff participating in the study were surveyed after each procedure to assess the adequacy of sedation and to predict which combination of agents had been used.
Analysis of variance was used to compare the groups for recovery times and vital signs, and a test of proportions was used to compare side effects and complications. P<0.05 was considered significant for all analyses.
RESULTS
There were no differences in patient demographics or indication fo r the pro· cedure among the three study groups ( Table 3 ) . The most common indications were inflammatory bowel disease, a history of polyps or rectal bleeding. Fifty-seven patients participated in the study. One patient from each sedation group was withdrawn because of intolerance to the procedure despite administration of all drugs provided by pharmacy; supplemental diazepam was administered to these patients. There were no significant differences in vital signs among sedation groups at baseline, following sedation or during the procedure. No patient required atropine or vasoactive agents fo r bradycardia, hypertension or hypotension.
On average, group D patients received 0.12 mg/kg diazepam and 2.0 mg/kg meperidine. Group M received 0.07 mg/kg midazolam and 2.2 µg/kg fentanyl. G roup P received 1.3 mg/kg propofol and 2.2 µg/kg fentanyl. Peak infusion rate of propofol in group Pav- eraged 76.5 µg/kg/min. The analgesic dosages used were similar co chose generally used by this endoscopist (RJB). Recovery time among the three groups showed no statistical differences ( Table 5 ) . The standard deviation for each variable was as large, or larger, than the mean. Eye opening and orientation occurred within 6 mins of the end of the procedure in each sedation group. There was also a tendency for patients to open their eyes and become oriented more quickly in group M. There was also a trend toward A ldrete scores of 10 being achieved more quickly in the propofol group. With larger groups, results might have reached statistical significance.
Minor side effects were common (Figure l ) . There tended to be fewer side effects in the propofol group, but this difference was not significant. Forty per cent of patients in each group experienced moderate to severe pain during the procedure. Despite the frequent complaint of pain, only 15 patients were dissatisfied with the adequacy of sedation -eight of these patients were in the midazolam group. Only one patient in each group was assessed to be sedated inadequately by the endoscopist performing the procedure.
There was a significant decrease in oxygen saturation in all groups following intravenous sedation (Figure 2) . SpOz fell from a baseline of over 96% in all groups to 79 to 83%. Only six of 57 subjects remained above 90% throughout the entire colonoscopy .... Figure 3 ). Two-thirds of patients fell below a saturation level of85%, and 12 required low-flow supplemental oxygen to raise the saturation back above 85%.
Oxygen was required in a significantly higher proportion of patients in the propofol group (P<0.05).
Predictions of the agents used by the endoscopist, assistant, investigator, research nurse and recovery room nurses were correct 29% of the time overall. There was no difference in accuracy among the three sedation groups. However, the research nurse was correct nearly twice as often as the assistant endoscopist (37.3% versus 20.8%).
DISCUSSION
Although new intravenous agents are thought to provide better sedation and more rapid recovery than traditional dnigs, no randomized, doubleblind trials using a standard end-point have been performed. Unconscious bias and subjective ratings by investigators can result in unwarranted conclusions concerning efficacy and safety. The objective of this study was to compare three sedation techniques to find which one provides the best conditions for colonoscopy, with the fewest complications and fastest recovery.
While all techniques provided adequate conditions in equipotent dosages, both midazolam and propofol, when combined with fentanyl, demonstrated no advantage over the more established and less expensive diazepam-meperidine combination. A higher proportion of patients in the midazolam group felt the sedation was inadequate, and more patients receiving propofol required oxygen (compared with the diazepam group). Any small benefit in recovery time was nullified by side effects and complications. Others have found no faster recovery after midazolam ( 6-9) despite its shorter elimination half-life 30 of l.7 to 4 h (compared with 24 to 57 h for diazepam) (10). While Valtonen and colleagues (11) reported a faster recovery from propofol anesthesia and sedation compared with diazepam and midazolam, our study did not support this finding. The contribution of narcotic agents to residual sedation may explain why there was no statistical difference found in recovery times among the three groups. U se of an ultrashort acting narcotic, such as alfentanil, might allow separation of the effects from narcotic and sedative agents by avoiding residual narcosis at the end of the procedure.
Midazolam has been used extensively in endoscopy suites in North America for sedation prior to endoscopy. However, it is not an analgesicwhen used for sedation during painful procedures, a narcotic must usually be added.
Risks of midazolam or propofol plus narcotic combinations, related to synergistic depression of hypoxic ventilatory drive, recently have been reported (3, 12) .
CONCLUSIONS
The authors have demonstrated that hypoxemia freq uently occurs with all sedation techniques when oxygen is not routinely administered. One could argue that such hypoxemia is transient and should not cause damage in young, healthy individuals, but many patients undergoing endoscopy are neither young, nor healthy. Deaths have been reported in endoscopy suites in North America and Europe ( 13, 14) . Premedication, underlying cardiopulmonary disease and advanced age have been cited as risk factors for complications. Other investigators have suggested routine use of oxygen during endoscopic procedures (6, 15) . While only 12 of 57 patients were given supplemental oxygen, this was due to the broad guidelines used at this institution. Oxygen is administered only if the saturation drops and remains below 85%. In other patient care areas where sedatives are administered, namely the operating room and in tensive care, supplemental oxygen always is administered to keep the Sp02 above 90 to 92%. S ince 51 of 57 patients dropped below a saturation of 90%, at L east transiently, the authors recommend that all patients undergoing colonoscopy receive supplemental oxygen.
